This paper is concerned with the existence of nonoscillatory solutions for the nonlinear dynamic
Introduction
In the recent decade there have been many literatures to study the oscillatory properties for second-order dynamic equations on time scales; see, for example, 1-11 and the references therein. In particular, the dynamic equation of the form 
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Referring to 12, 13 , a time scale Ì can be defined as an arbitrary nonempty subset of the set Ê of real numbers, with the properties that every Cauchy sequence in Ì converges to a point of Ì with the possible exception of Cauchy sequences which converge to a finite infimum or finite supremum of Ì. On any time scale Ì, the forward and backward jump operators are defined, respectively, by σ t : inf{s ∈ Ì : s > t}, ρ t : sup{s ∈ Ì : s < t},
1.3
where inf ∅ : sup Ì and sup ∅ : inf Ì. A point t ∈ Ì is said to be right-scattered if σ t > t,
right-dense if σ t t, left-scattered if ρ t < t, and left-dense if ρ t t. A derived set from
Ì is defined as follows:
Definition 1.1. For a function f : Ì → Ê and t ∈ Ì k , we define the delta-derivative f Δ t of f t to be the number provided it exists with the property that, for any ε > 0, there is a neighborhood U of t i.e., U t − δ, t δ ∩ Ì for some δ such that
We say that f is delta-differentiable or in short:
For two differentiable functions f and g at t ∈ Ì k with g t g σ t / 0, it holds that To distinguish from the traditional interval in Ê , we define the interval in Ì by a, ∞ Ì : {t ∈ Ì : a ≤ t < ∞}.
1.7
Let C rd Ì or C rd Ì, Ê denote the set of all rd-continuous functions defined on Ì, and 
Preliminaries
Let us assume in 1.2 under consideration that Suppose that Ì {x t ∈ C rd Ì, Ê : t ∈ Ì} is a time scale. By σ and ρ we denote the forward and backward jump operators on Ì, respectively, and by Δ we denote the derivative on Ì. 
and then
Furthermore, f Δ σ x is nondecreasing on 0, ∞ Ì by virtue of H4 . Indeed, for any x, y ∈ 0, ∞ Ì with x ≤ y, there are four cases to consider. In case σ x σ 2 x and σ y
where c y ∈ σ y , σ 2 y . Since c y ≥ σ x , it follows that f Δ σ x ≤ f Δ σ y . The other cases can be shown likewise.
As a consequence, we see from assumption H3 that f Δ σ x /ψ x is nondecreasing on 0, ∞ Ì . Similarly, we can show that f Δ σ x /ψ x is nonincreasing on −∞, 0 Ì provided σ x ∈ −∞, 0 Ì .
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As thus, we can extract the essences as above and obtain a result as follows. For a given a ∈ Ì with a / 0, we introduce a function on Ì as follows:
Δu for x ∈ Ì with x / 0.
2.4
Then the function Γ a x possesses the following properties.
i If a > 0, then Γ a x is strictly increasing for x > 0 and Γ
−1
a y ≥ a is strictly increasing for y ≥ 0.
ii If a < 0, then Γ a x is strictly decreasing for x < 0 and Γ −1 a y ≤ a is strictly decreasing for y ≥ 0.
iii If a / 0, then F Γ −1 a y is nondecreasing for y ≥ 0 by Lemma 2.1 ii . Here F is defined as in 2.6 .
For the sake of convenience, we let
whenever they are defined. Note that, if x t is an eventually negative solution of 1.2 , then y t −x t satisfies that
where
possess the same properties as ψ and f, respectively. Therefore, in what follows we will restrict our attention to the eventually positive solutions of 1.2 .
Main Results
Before entering our main discussions, we remark that x t 1 , ∞ Ì is a time scale when 
3.3
We assert that
3.4
Otherwise, note from assumption H2 that q is not identically zero on t 1 , ∞ Ì , 3.3 implies that there exits a t 2 ∈ t 1 , ∞ Ì and a constant m > 0 such that
3.5
Consequently we find that
which contradicts x t > 0 on t 1 , ∞ Ì . Since 3.4 holds, it is clear that
3.7
On the other hand, we see from 3.3 that R t is nonincreasing on t 1 , ∞ Ì , which, associated with 3.7 , means that lim t → ∞ R t exists as a finite number. Next we will show that
R s R σ s F x s p s
Δs < ∞.
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Note that x σ is strictly increasing due to assumption H1 and 3.7 ; by 1.2 , 1.5 and 1.6 and the chain rule 13, Theorem 1.93 we have
t ψ x t f x σ t −q t − R σ t R t F x t p t .

3.9
Taking Δ-integral on 3.9 from t 1 to t, we obtain that
R s R σ s F x s p s
Δs.
3.10
Now that the limit of R t exists as t → ∞, by assumption H2 and 3.10 we see that 3.8 holds. Note that F x t is positive bounded below see Lemma 2.1 i , 3.8 infers that lim t → ∞ R t 0. To sum up, it is easy to see that 3.10 yields 3. as well as
So by the mathematical induction we obtain that 0 ≤ y n t ≤ y n 1 t ≤ ϕ t ∀ σ t 1 , ∞ Ì ,
3.17
which means that there exists a function y such that lim n → ∞ y n t y t ≤ ϕ t ∀t ∈ σ t 1 , ∞ Ì .
3.18
Now by Lebesgue's domination convergence theorem on time scales 14, Chapter 5 , we may deduce from 3.14 that In the remainder of this section, we define formally a sequence of functions {Q n t } ∞ n 0 as follows. Let t 1 ∈ Ì, α > 0, and
3.25
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3.27
Then Q 1 t ≤ Q 2 t . By induction, it follows that 0 < Q n t ≤ Q n 1 t for n 1, 2, 3, . . . .
3.28
If x t is a solution of 1.2 with x t > 0 on t 1 , ∞ Ì for some t 1 ∈ Ì, then 3.1 holds by Lemma 3.1 and hence
which, together with 3.26 , results in
Δs ∀t ∈ σ t 1 , ∞ Ì .
3.30
Let us now define R 0 t by
3.31
Then, in view of 3.2 and 3.30 , we have
3.32
By the mathematical induction again we educe
3.33
Now we learn from 3.28 and 3.33 that {Q n t } ∞ 0 is well defined and converges to some function Q t when x t is a solution of 1.2 with x t > 0 on t 1 , ∞ Ì .
Conversely, suppose that {Q n t } ∞ n 0 is well defined and 
